Objectives: To characterize factors shaping surgery resident confidence and determine whether confidence is associated with future specialty training.
S

ELF-CONFIDENCE IS AN ATTI-
tude that allows individuals to have a positive and realistic perception of themselves and their abilities. This has implications for job satisfaction and performance. 1, 2 As the transitional period bridging medical school and independent practice, residency training is critical for the development of physician confidence. A developed sense of confidence plays a potential role in a resident's career satisfaction and the decisions to change specialties or professions during residency and to pursue additional specialty training.
General surgery residency consists of 5 years of clinical training. Current literature suggests that confidence increases significantly during the internship year, 3 in principle because interns have greater clinical responsibility for patient care compared with senior medical students. 4, 5 Confidence is important in surgical residency, because it encompasses several personal attributes that, if channeled appropriately, may lead to professional satisfaction and success. These include enthusiasm, assertiveness, independence, trust, the ability to handle criticism, and emotional maturity. The trajectory of developing surgical confidence during the span of surgical residency training is not well understood, because there is a paucity of research reporting the confidence levels of general surgery residents across all postgraduate training years.
The goal of the current study was to characterize the resident and residency program factors that influence confidence among surgical residents. We hypothesized that confidence level affects the decisions residents make regarding their training, such as attrition and further specialization.
METHODS
To examine factors associated with resident confidence, we used data from the National Study of Expectations and Attitudes of Residents in Surgery survey, a cross-sectional survey of all US categorical general surgery residents that was administered in January 2008. Survey administration procedures and baseline data have been previously published. 6 In brief, surveys were administered at the time of the American Board of Surgery In-Service Training Examination to maximize resident participation. All residency programs except 1 (n=248) participated in the survey.
The survey consisted of 51 questions that inquired about residents' motivations for pursuing surgery, experience in the program, and intentions after training. Questions were structured as statements with a 5-point Likert response scale, ranging from strongly agree to strongly disagree. Questions about resident demographics (age, race/ethnicity, residency level, marital status, and number of children) also were included in the survey. All responses were confidential. Information on residency program characteristics (number of chief residents, type of residency, geographic region, and affiliation with postresidency training fellowships) was collected using the Accreditation Council for Graduate Medical Education online database. Data on resident attrition were obtained from the American Board of Surgery for the academic year of 2007-2008. In this study, we examined demographic and programmatic factors related to resident surgical confidence and the association between surgery training experience and confidence levels. To characterize resident confidence, we used the following 2 survey items: "I feel my operating skill level is appropriate" and "I worry I will not feel confident enough to perform procedures by myself before I finish training." These 2 items measured trust in one's skills and surgical independence. Surgery training experience was assessed using questions related to resident satisfaction with program training. Comfort asking their attending surgeons for help was used to measure ability to handle criticism and emotional maturity. For the purposes of these analyses, we excluded residents in their research years because they were remote from clinical activities.
STATISTICAL ANALYSIS
Descriptive statistics were used to characterize the overall study sample with respect to individual and program-level factors. For ease of interpretation, survey responses to questions on confidence and surgery training experiences were divided into agree (strongly agree and agree) and disagree (neutral, disagree, and strongly disagree) categories. To assess differences in individual and program-level characteristics by surgical confidence category, we compared residents who agreed with the survey questions of interest with those who disagreed using the 2 or the Fisher exact test for categorical variables and the unpaired, 2-tailed t test for continuous variables. Using 2 tests, we compared residents with low vs high surgical confidence with respect to resident satisfaction and comfort asking their attending surgeons for help. Multivariate analyses used hierarchical logistic regression models and commercially available software (GLIMMIX procedure in SAS, version 9.2; SAS Institute, Cary, North Carolina). All demographic and programrelated variables were included in the models to evaluate which variables were the strongest predictors of surgical confidence. This study was approved by the Yale University institutional review board and human investigation committee.
RESULTS
RESIDENT AND PROGRAM CHARACTERISTICS
Of the 5345 US categorical general surgery residents eligible for our study, 4136 completed the survey, yielding a Percentages have been rounded and might not total 100. Because of missing data, the number of respondents for each characteristic might be less than the total number of 4136 respondents. a 77.4% response rate ( Table 1) . The mean age of respondents was 30.5 years; 31.2% were female; 51.2% were married; and 25.0% had children. Most of the respondents were white (62.3%), with Asians representing the next largest racial group (18.0%).
Most respondents were in programs in the Northeast ( Table 2) . University-based programs had the greatest percentage of residents (67.4%). Most residents were in training programs affiliated with subspecialty fellowship programs (60.5%). The mean number of chief residents per residency program was 4.
SURVEY RESPONSES
Nearly three-quarters (71.5%) of all categorical general surgery residents in postgraduate clinical training years believed that their operating skill was level appropriate but 26.1% worried that they would not feel confident enough to perform procedures by themselves before they finish training.
Age, sex, race, postgraduate year (PGY), marital status, and family size were all associated with the view that operating skill was level appropriate ( Table 3 and Table 4 ). Older residents and residents further along in their training were more likely to believe that their operating skill was level appropriate, as were male residents compared with their female counterparts (75.4% vs 70.5%; P=.001). White and Hispanic residents were the most likely to believe that their surgical skills were level appropriate, whereas black residents were the least likely to believe it (76.4% and 77.2%, respectively, vs 58.1%; PϽ.001 for both comparisons). Married residents were more likely than single residents to believe that their surgical skills were level appropriate (78.6% vs 65.8%; PϽ.001), as were residents with children compared with residents without children (81.1% vs 71.5%; P=.001).
Several of the same demographic characteristics that were associated with resident views on operating skill also were associated with concern about the ability to perform procedures independently before finishing training. Men were less likely than women to have this concern (21.9% vs 37.0%; P Ͻ.001); married residents, less likely than single ones (23.4% vs 30.9%; PϽ .001); and residents with children, less likely than those without chil- dren (22.7% vs 28.3%; P=.006). Male residents were more likely to be married and have children than female residents (58.1% vs 37.4% and 31.1% vs 11.7%, respectively; PϽ .001 for both). A greater percentage of PGY1 and PGY5 residents were confident compared with PGY2, PGY3, and PGY4 residents.
Several program factors were associated with residents believing their operating skills were level appropriate (Table 4) . Residents in programs located in the West, Midwest, and South were more likely to believe that their operating skill was level appropriate compared with residents at programs in the Northeast (75.6%, 75.7%, and 74.5%, respectively, vs 70.6%; P Ͻ.05 for all regions compared with the Northeast). Residents at community programs were more likely than their counterparts at university-based or military programs to feel confident in their skills (77.6% vs 72.2% and 68.9%, respectively; P Ͻ .001 for both). The larger the residency program as measured by the number of chief residents, the less likely its residents were to feel adequately skilled for their level of training.
Trainees at university-based and military programs and those with affiliated specialty fellowships felt less confident about being able to operate independently by the end of residency than their respective counterparts at community programs (29.6% and 29.3%, respectively, vs 20.4%; PϽ.01). Those without fellowships felt less confident than those with fellowships (22.9% vs 29.1%; PϽ .001). Fewer residents training at programs with 3 to 4, 5 to 6, or 7 or more chief residents felt confident compared with those training at programs with 1 to 2 chief residents (23.3%, 29.3%, and 31.3%, respectively, vs 18.3%; PϽ.05 for all comparisons).
MULTIVARIATE ANALYSIS
Multivariate analyses were performed to examine the independent associations between responders' demographic and programmatic factors and resident confidence levels ( Table 5 and Table 6 ). After adjustment, being single, black, or Asian remained independently associated with being less confident that operating skills were level appropriate than being white. In contrast, being further along in training was associated with higher confidence. Residents at training programs outside of the Northeast and those at community hospitals also were significantly more likely to be confident in their operating skills.
Many of the same resident and programmatic characteristics were associated with resident worry over performing procedures independently by the end of training. After adjustment, female and PGY2 through PGY4 residents were significantly more likely to worry about their surgical abilities at the end of training. Residents at community hospitals and of Hispanic origin were less likely to worry about their surgical abilities.
Associations also were examined between responses to other survey items and ratings of confidence levels (Tables 5 and 6 ). Residents who believed that their attending surgeons would think worse of them if they asked for help when performing procedures (odds ratio, 0.49; 95% confidence interval, 0.39-0.60; PϽ .001) or managing a patient (odds ratio, 0.48; 95% confidence interval, 0.39-0.60; P Ͻ .001) were less likely to believe that their operating skill was level appropriate than those who felt comfortable asking attending surgeons for help. These residents also were more likely to worry about feeling confident enough to perform procedures independently by the end of training. Residents who were not satisfied with their operative experience were less likely to feel that their operating skills were level appropriate and more likely to worry about feeling confident by the end of residency ( Table 7) .
ASSOCIATION WITH RESIGNATION AND SPECIALTY TRAINING
An association was identified between surgical confidence during residency and career goals by studying resignation rates and intent to pursue fellowship training.
Residents who believed that their operating skill was level appropriate tended to be less likely to drop out during residency (1.8% vs 2.8%; P = .06) and significantly less likely to pursue postresidency fellowship training (60.1% vs 71.2%; PϽ.001). Residents who had concerns about operating independently by the end of residency did not have higher dropout rates (2.7% vs 1.9%; P=.13), but were more likely to plan for postresidency specialty training (71.2% vs 60.2%; P Ͻ.001).
COMMENT
Based on the National Study of Expectations and Attitudes of Residents in Surgery survey of all general surgery residents in the United States, more than twothirds of general surgery residents feel confident with their operating skills. However, several resident-and programlevel factors were associated with greater trainee confidence, including male sex, being a more senior resident, being married, and having children. A higher percentage of residents at training programs at community hospitals, those with fewer chief residents, and programs that were not associated with fellowships were confident than residents at programs without these attributes. After adjustment in our multivariate logistic regression model, sex, PGY level, marital status, and residency program type remained independently associated with our measures of confidence. Practical learning experiences increase confidence levels. Studies have demonstrated that surgery-based electives for senior medical students entering surgery residency are effective in developing surgical confidence and competence. 4, [7] [8] [9] Clinical simulation experiences also have been shown to improve resident confidence with procedural skills. 10, 11 As residents progress from their internship to chief residency, they accumulate surgical experience. In our survey, resident confidence with their perceived operating skill being level appropriate increased during the course of training. Because senior residents usually operate on the most difficult or technically challenging cases, they have better access to opportunities that will enhance the quality of their operative experience. However, we observed that junior residents in the middle clinical training years were most worried about feeling confident enough to perform procedures independently by the end of training. This appears to be a reflection of the common perception that the middle years of general surgery residency training are particularly stressful. This is the time when residents are expected to assume increasing clinical and operative responsibilities while making decisions about career paths and applying for postresidency specialty training. The transition from first assistant to primary surgeon tends to occur most commonly during the PGY4 and PGY5 years. This transition likely enhances resident confidence in their skills. b Adjusted for all other demographic (age, sex, race/ethnicity, residency year, marital status, and number of children) and programmatic (geographic location, type of program, number of chief residents, and affiliation with fellowship programs) factors. Abbreviations: CI, confidence interval; NEARS, National Study of Expectations and Attitudes of Residents in Surgery; OR, odds ratio. a The ORs were calculated using multivariate hierarchical logistic regression modeling comparing respondents who agreed with survey questions with those who disagreed.
b Adjusted for all other demographic (age, sex, race/ethnicity, residency year, marital status, and number of children) and programmatic factors (geographic location, type of program, number of chief residents, and affiliation with fellowship programs).
In a 2007 study by Binenbaum et al, 3 surgical and medical residents rated the extent to which various elements of internship training contributed to the development of physician confidence. Residents generally valued independence, responsibility, exposure to a broad spectrum of clinical cases, guidance from attendings, and backup support as factors that contributed to enhanced confidence. Surgical residents, in particular, placed great value on their operative experience, especially during clinically demanding surgical rotations. These elements of training presumably differ between the types of training programs and may explain the discrepancy observed between the confidence levels of residents in communitybased vs academic training programs. In addition, this study supports our finding that residents who felt comfortable asking their attending surgeons for help reported higher levels of confidence. Residents in the Binnebaum study rated "working through decisions with residents/attendings" and "more senior-resident interactions" in the top 10 elements contributing to the development of physician confidence, highlighting the importance of mentorship.
More than 20% of PGY5 residents expressed concern about their surgical skills and independence by the end of surgical training. Because most of the PGY5 residents in our survey were part of the first cohort to start general surgery training in the era of the 80-hour workweek, lack of surgical confidence could, in part, be a result of the reduced operative experience and fewer learning opportunities available compared with their pre-80-hour workweek counterparts. 12 Some studies have reported a reduction in the number of cases performed by chief and junior residents as surgeons since the inception of the restricted work hours. 13 It is estimated that 77% of current general surgery residents plan to pursue postresidency specialty training. The rapid increase in the proportion of residents pursuing fellowships over recent years 14 reflects, in part, their perceived need for additional training to bolster their surgical confidence and skills. Confidence is essential for optimal performance in the operating room, because critical decisions during an operation often must be made rapidly and under pressure, often without the opportunity to solicit additional data or colleague opinion.
Confidence can be learned. A lack of confidence may stem from feeling overly criticized, not being accorded enough independence, or feeling undermined. There are many personal factors that influence individual confidence levels, including sex, social factors, upbringing, and culture. Our study found that female residents were almost 2 times more likely than male residents to worry about their ability to perform procedures by the end of training. Prior studies have suggested that women may be more likely than men to drop out of general surgery training programs 15 ; however, more recent studies have dispelled the association between sex and attrition. 16 Studies have shown that women face different challenges during general surgery than men, such as having to make more sacrifices in terms of marriage and childbearing. 17 Many of these challenges may manifest themselves in lower confidence levels during residency and may affect career decisions around specialty training. Married residents and residents with children were more likely to be confident. Male residents were more likely to be married and have children, which may add to feeling more competent in juggling multiple responsibilities and handling potentially stressful situations. In addition, having stronger home/family support may bolster confidence at work.
This study has several possible limitations, inherent to a self-report survey. Respondents were assured of strict study confidentiality, which we hoped encouraged truthful answers. Reported feelings of confidence do not necessarily correlate with objective measures of competence and skills. 18 This correlation has been evaluated in PGY1 residents, and showed that PGY1 residents selfreported a greater improvement in skills than what was actually observed by an objective rubric over the course of their first year of surgery residency. Lacking confidence may sometimes be a catalyst for self-improvement and self-reflection, which are necessary traits in continuing professional development. Overconfidence can be a detriment to one's development. These factors could not be measured by our survey.
In summary, enhanced confidence in surgical trainees appears to be independently associated with being a senior resident, training at a community program, and training outside of the Northeast. Our study suggests that standardization of operative experience and clinical responsibilities, based on the individual and programmatic factors identified, have the potential to help reduce the variation observed in confidence levels across surgical trainees in the United States. Programs can encourage close, collegial, and respectful relationships between trainees and surgical faculty, facilitating residentattending interactions and improving communication around cases. Feeling comfortable discussing failure with attending surgeons increases resident ability to learn from setbacks and increases resilience. This can bolster a resident's sense of involvement and importance and lead to more independence of thought.
INVITED CRITIQUE
Self-confidence and Stereotyping: Maybe They Are Wrong S elf-confidence is essentially an attitude that allows us to have a positive and realistic perception of ourselves and our abilities. Confidence is a measure of self-assuredness in one's own abilities and judgments, and power and freedom from doubt about these abilities. The National Survey of General Surgery Residents (NEARS) by Yeo and colleagues 1 identified differences in self-reported training experiences that varied by the level of training experience and by sex. Bucholz et al 2 provide a further analysis of the items in the NEARS study by examining in greater detail survey items related to confidence in our trainees. After multivariate logistic regression, the authors conclude that sex, residency level, program type, and marital status are all associated with their measures of confidence. In their data, male residents at postgraduate year 5 who were married and from community training programs were more confident than female residents. Do female trainees in other specialties lack confidence or is this related to training in surgery? Nomura and colleagues 3 studied 1124 second-year residents in primary care in Japan. They identified lower confidence levels in female residents in physical examination and procedural skills, but not physician-patient interactions. In residents in internal medicine, Bartels and colleagues 4 found that female residents identified their sex as a negative influence in directing patient care in a medical team, but that additional residency experience moderated this influence to some extent. Female residents identified the need to be "less assertive" than their male colleagues and to use a nicer "tone." 4 Confidence improved during internship in medical and surgical specialties, but the effect of sex was not specifically reported. 5 Do women generally lack self-confidence? Carnes 6 describes the conceptual frameworks to partially explain these findings. First, gender, the psychosocial aspect of one's physiological sex, carries a powerful social message about how men and women should (and should not) behave, or what is termed prescriptive gender norms. Gender norms for women include being supportive and nurturing, whereas men generally display more agentic traits, such as being assertive and independent. Penalties are paid for stepping outside of these gender norms. Other authors [6] [7] [8] have demonstrated that women-but not equivalently trained men-who self-promote have less successful professional opportunities and that the presence or absence of bragging is given more weight than competence in hiring decisions for women but not for men. Carnes 6 also describes gender stereotype priming as being influential in the gender gap seen in medicine. Although women make up 50% of medical student classes, in the hospital environment, women are seen in subordinate caregiving and supportive roles and men are overrepresented in hospital, department, and university leadership and supervisory roles. How
